Bioreductive therapies: an overview of drugs and their mechanisms of action.
Bioreductively activated drugs have been used as antimicrobials, chemotherapeutic agents, and radiation sensitizers. The present paper is an overview of their mechanism of action and application in the treatment of cancer. Drugs such as nitroimidazoles, mitomycins, and benzotriazine di-N-oxides were a focus of this research. Studies have ranged from the chemistry of the reductive process of activation to in vitro and in vivo studies in rodent and human cells, through to clinical testing. The variety of techniques and test systems brought to bear on these compounds is a strength of this field of research. A detailed chemical understanding of the mechanism of action of a variety of bioreductives is now available. The enzymatic processes by which these drugs are activated and the cofactors involved in this activation are becoming well understood. Recent advances have been made in the design and use of dual-function bioreductives, bioreductive triggers of drug activation, and DNA-targeted bioreductives. Significant success has been demonstrated clinically with bioreductive drugs, used in combination with radiation and front-line chemotherapeutic agents. The areas of antibody-directed enzyme prodrug therapy (ADEPT) and gene-directed enzyme prodrug therapy (GDEPT) are identified as new directions for bioreductive therapy. The use of bioreductively-activated drugs for the treatment of cancer has made steady progress. The success obtained clinically and the new molecular approaches currently being implemented promise significant advances in the future.